Supplementary Methods
Materials. All the chemicals used were of analytical grade and used as received unless otherwise stated. CH3CN, pyridine, 8-hydroxyquinoline, KMnO4 and MnAc2 were purchased from Tianjin Kermel Chemical Reagent Co. Ltd. Benzonitrile and acetylacetone (acac) was purchased from Sinopharm Chemical Reagent Co., Ltd. 4-Methylbenzylamine, 3-methylbenzylamine, 4-methoxybenzylamine and 4-fluorobenzylamine were obtained from Aladdin Chemistry Co. Ltd. 2-Acetylcyclohexanone was purchased from TCI Shanghai. γ-MnO2, 3-methyl-2,4-pentanedione and 3-butyl-2,4-pentanedione were purchased from Alfa Aesar. 2-Methylbenzylamine, 4-bromobenzylamine and 4-chlorobenzylamine were purchased from Energy Chemical. Benzylamine, Nbenzylidenebenzylamine and 3,3-dimethyl-2,4-pentanedione were obtained from Sigma-Aldrich.
Preparation of α-MnO2. α-MnO2 was prepared according to the literature procedure.
1 A 100 mL aqueous solution containing 40 mmol KMnO4 and 108 mmol NaOH was added into another 100 mL aqueous solution containing 60 mmol Mn(NO3)2. After stirring at room temperature for 4 h, the resulting solid was collected by filtration, washed repeatedly with distilled water, and finally dried overnight in air at 60 °C and then calcined in air at 500 °C for 4 h. Preparation of δ-MnO2. δ-MnO2 was prepared according to the literature procedure. 2 An aqueous solution (A) was prepared by dissolving 0.04 mol of KMnO4 and 1.2 mol of NaOH in 400 mL of water. Afterward, another aqueous solution (B) was prepared by dissolving 0.112 mol of MnCl2· 4H2O in 400 mL of water. Solution B was added dropwise to solution A with vigorous stirring in an ice bath. The resulting precipitate was statically aged at room temperature for 1 day and then washed and dried at 90 °C. Preparation of OMS-2. OMS-2 was prepared according to the literature procedure.
3 KMnO4 (5.89 g) in water (100 mL) was added to a solution of MnSO4·H 2O (8.8 g) in water (30 mL) and conc. HNO3 (3 mL). The solution was refluxed at 100 °C for 24 h. Then, the dark brown solid was filtered off, washed with a large amount of water (ca. 3 L), and dried at 120 °C to afford 8.2 g of OMS-2. The error bars (standard deviation) were calculated from repeat measurements. 
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